Introduction
The well-known Grüss integral inequality 1 can be stated as follows see 2, page 296 :
provided that f and g are two integrable functions on a, b such that p ≤ f x ≤ P , q ≤ g x ≤ Q, for all x ∈ a, b , where p, P, q, Q are real constants. Many generalizations, extensions, and variants of this inequality 1.1 have appeared in the literature, see 1-8 and the references given therein. The main purpose of the present paper is to establish several multivariate Grüss integral inequalities. Our results provide a new estimates on such type of inequalities.
Main results
In what follows, R denotes the set of real numbers, R n the n-dimensional Euclidean space. Let 
2.2
It is clear that if
Our main results are established in the following theorems.
Proof. Let x, y ∈ D with x / y. From the n-dimensional version of the Cauchy's mean value theorem see 9 , we have 
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From 2.8 , it is easy to observe that
The proof is complete. where c y 1 α x 1 − y 1 , 0 < α < 1, and d y 1 β x 1 − y 1 , 0 < β < 1. In this case, 2.4 reduces to the following inequality which was given by Pachpatte in 8 : we have G Σ c , w, g, h n G w, f, g n and G Σ d , w, f, h n G w, f, h n . In this case, 2.4 reduces to the following interesting inequality: 
2.15
Furthermore, letting w y 1, 2.7 reduces to 
2.17
Proof. Multiplying both sides of 2.5 by w y and integrate the resulting identities with respect to y on D, we get, respectively, 
2.19
Multiplying both sides of 2.19 by w x and integrating the resulting identity with respect to x over D, we get 
2.20
From 2.20 , it is easy to arrive at inequality 2.17 . The proof of Theorem 2.5 is completed.
